(-)-Tetrahydrobiopterin is the naturally occurring cofactor for monoamine-synthesizing monooxy genases (namely phenylalanine, tyrosine,and tryp tophan hydroxylases), and is potentially useful for the clinical treatment of several neurological dis eases originating from abnormalities in the mono amine synthesizing system (1) (2) (3) (4) (5) . Recent studies on (+)-tetrahydrobiopterin, the diastereomer of the natural cofactor with respect to the configura tion at the C(6) position, showed that the (+) isomer can be a "killer" of the monooxygenases (6) . Because of this finding, it became particularly important to determine the C(6) configuration of the cofactor for biological 7studies and for design ing chemical syntheses of the desired cofactor for the clinirnl trials. Most of the early studies on the stereochem istry of (-)-tetrahydrobiopterin werebased on the assumption that the cofactor might possess the same C(6) configuration as the (-)-6-methyltetra hydropterin which is formed, like (-)-tetrahydro biopterin, by the action of dihydrofolate reductase and NADPH on 6-methyl-7,8-dihydropterin, and much effort wasmade to determine the configura tion of (-)-6-methyltetrahydropterin (7) (8) (9) . The main reason why a direct approach to the stereo chemistry of the cofactor could not be made was that sufficient amounts of the cofactor were not available. This problem has recently been over come by the development of a stereoselective pro cedure to obtain (-)-tetrahydrobiopterin (10) . On the other hand, many biologically inter esting tetrahydropterins have been found, but their exact stereochemistries are still mostly unknown. Application of the methodologies used for (-) tetrahydrobiopterin is likely to be unsuccessful, because these newcompounds are generally avail able only in small amounts and are very labile under oxidative conditions. An effective proce dure isrequired for both chemical and biochem ical studies of pteridines.
In this paper, the authors would like to de scribe the absolute stereoehemistry of (-)-tetra hydrobiopterin and to present convenient methods to determine the stereochemistries of various tetra hydropterin derivatives from the CD spectra and HPLC behavior. CD Spectra of (-) Tetrahydrobiopterin-In order to avoid oxidative decomposition, the CD and UV spectra of synthetic (-)-tetrahydrobio pterin shown in Fig. 2 were obtained at pH 3.2.7 A negative Cotton effect is observed at 290-240 run. Because the Cotton effect is determined by the C(6) asymmetric center nearest to the chro mophore and the contribution of the two remote asymmetric centers on the side chain is small (20), we chose 2-methyltetrahydronaphthalene as a mod el compound to correlate the Cotton effect and the chirality of (6R)-tetrahydrobiopterin.
The CD spectrum of the model compound is well under stood theoretically, and its chirality canbe deter mined from the Cotton effect at the 1Lb band (290-230 nm) according to Snatzke and Kagan's rule (21) (22) (23) (24) . For example, (S)-2-methyltetrahy dronaphthalene is predicted by the rule, and con There are some results supporting this hypo thesis. (S)-2-Methyl-1,2,3,4-tetrahydroquinoxaline (1),which contains the simplest basic structureof 2-substituted 1,2,3,4-tetrahydropyrazine witha chromophore at the 5 and 6-positions, shows a negative Cotton effect (9) . (S)-6-Methyl-5,6,7,8 tetrahydropterin (2) which is a member of the simplest class of pterins also displays a negative Cotton effect in the 270-240 nm region at pH 3.2 (7). The extended rule could be applied not only to 6-substitutedtetrahydropterins but also to vari ous other compounds. Negative Cotton effects observed forboth (S)-7-methyl-5,6,7,8-tetrahydro pterin (4) (7) and (S)-1,3,5,6-tetramethyl-5,6,7,8 tetrahydrolumazine (5) (25) at comparable wave lengths can be similarly related to the chiralities.
Determination of the Stereochemistry of Tetra -hydropterin Derivatives-The stereochemistries of 6-substituted 5,6,7,8-tetrahydropterins obtained by hydrogenation of the corresponding pterins were examined by measuring the CD spectra and by HPLC, and the results are summarized in Table  I .
(+)-(6S)-5,6.7,8-Tetrahydrobiopterin, which showed a positive Cotton effect, was eluted behind (-)-(6R)-tetrahydrobiopterin on HPLC (entry 2). The CD spectrum of the chromatographically 
